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Priority Information 

[0001] This application claims priority from Provisional Patent Application No. 
60/473,500 filed May 27, 2003, the entire contents of which are hereby incorporated by 
reference herein. 

Background of the Invention 

Field of the Invention 

[0002] The present invention relates generally to vehicle suspension systems. 
More particularly, the present invention relates to a rear wheel suspension assembly suitable 
for use in connection with off-road bicycles. 
Description of the Related Art 

[0003] Off-road bicycles, or mountain bikes, may be equipped with front and rear 
suspension assemblies operably positioned between the front and rear wheels, respectively, 
and the frame of the bicycle. Providing front and rear suspension on a mountain bike 
potentially improves handling and performance by absorbing bumps, and other rough trail 
conditions, which may be encountered while riding off-road. As the sport of mountain biking 
has evolved, the size and difficulty of the obstacles that have become commonplace has 
increased in scale. As a result, bicycle manufacturers have attempted to continually increase 
the amount of suspension travel, or the distance that the front and rear wheels may move 
relative to the frame, of their respective all-purpose mountain bikes. 

[0004] For comfort, performance and handling reasons, it is desirable to limit the 
size of a bicycle frame in both longitudinal (lengthwise) and lateral directions. As a result, 
only a limited amount of space is available before the bicycle becomes too long or too wide. 
As the amount of suspension travel increases, it becomes more difficult to achieve the 
performance objectives of the suspension assembly (e.g., isolating pedal and brake forces, 
providing a desired leverage rate or rate progression, etc.) while also accommodating 
necessary or desired features or components of the bicycle (e.g., a movable front derailleur, 
water bottle cages, etc.) within the available space. 
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[0005] One common bicycle rear suspension design involves a single lever, or 
swingarm, supporting a rear wheel at one end and being pivotally connected to the bicycle 
frame at the other end. Although such a system is simple and reliable, the single lever, or 
single pivot, rear suspension design suffers from a relatively large amount of pedal forces and 
braking forces being transmitted into the rear suspension assembly. Furthermore, in order to 
provide a large amount of suspension travel, it is necessary to increase the length of the 
swingarm. Practical constraints, such as limiting the overall length of the bicycle, 
necessitates placing the pivot for the single lever in a position forward of the pedal crank 
assembly of the bicycle. As a result, the swingarm typically passes above the pedal crank 
axis, through a location where the front derailleur would normally be placed. As a result, 
many single pivot, long travel rear suspension bicycles are prevented from utilizing a front 
derailleur, which severely limits the number of gear ratios available to the rider. 

[0006] Rear suspension designs that include multiple lever members and, 
therefore, multiple pivots, typically exhibit better isolation of pedaling forces and braking 
forces from the rear suspension. Typically, a multiple lever rear suspension assembly will 
have a pair of lower arms (i.e., chain stays) pivotally connected to the bicycle frame at a 
forward end and a link member pivotally mounted to the main frame at a location above the 
chain stays. A pair of rearward arms (i.e., seat stays) are pivotally connected between 
rearward ends of the chain stays and link member. The rear wheel may be carried by either of 
the chain stays or seat stays. Typically, the rear shock absorber is operably positioned 
between the link member and the main frame. As a result, placement of the shock absorber is 
at a relatively high position within the bicycle frame, thereby raising the overall center of 
gravity of the bicycle, which is detrimental to the handling qualities of the bicycle. This 
drawback is magnified in large suspension travel designs, wherein the size of the rear shock 
absorber is typically increased. 

[0007] One proposed solution is to extend a forward end of the link member 
beyond the seat tube of the main frame and mount the shock absorber in a generally vertical 
arrangement in front of the seat tube. However, such a design necessitates the use of a long 
link member, which then must also be increased in size in order to resist bending or torsional 
forces. The large link member offsets a substantial portion of the lowered center of gravity 
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benefit of the lowered shock position. In addition, the elongated link member increases the 
lever arm of forces introduced into the suspension assembly through the rear wheel. As a 
result, a large amount of force is applied to the main frame by the lever, which necessitates 
enlarging and/or reinforcing the main frame to handle these stresses. In addition, the 
placement of the shock absorber adjacent the seat tube typically precludes the use of a front 
derailleur. 

Summary of the Invention 

[0008] Accordingly, a need exists for an improved rear suspension design 
especially well suited for use in long travel arrangements, such as those bicycles providing 
more than about 6 inches of rear suspension travel, for example. Although, preferably, such a 
rear suspension design would also be well suited for use with bicycles having less than 6 
inches of rear suspension travel. Furthermore, it is desirable that the improved rear 
suspension design is configured to permit the use of a movable front derailleur and, thereby, 
increase the range of gearing available to the rider. It is also desirable that such a rear 
suspension design provides a bicycle frame with a low center of gravity and provides good 
isolation of pedal forces and braking forces from the rear suspension. A preferred rear 
suspension assembly desirably achieves one, or more, of these preferred characteristics. 

[0009] A preferred embodiment involves a bicycle frame including a main frame 
and an articulating frame. The main frame defines a steering axis and is configured to 
support a front wheel for rotation about the steering axis. The articulating frame is 
configured to support a rear wheel relative to the main frame. The articulating frame includes 
a chain stay member and a shock support member. The chain stay member is pivotally 
supported relative to the main frame and the shock support member is fixed for angular 
displacement with the chain stay. A shock absorber has a first end pivotally supported at a 
first axis by the shock support member and a second end pivotally supported at a second axis 
by the main frame. The first axis is positioned above the second axis such that a longitudinal 
axis of the shock absorber slopes downwardly from the first end to the second end. 
Preferably, the main frame is configured to support a pedal crank assembly for rotation about 
a crank axis. Desirably, the first axis is positioned behind the crank axis and the second axis 
is positioned in front of the crank axis. 
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[0010] A preferred embodiment involves a bicycle frame including a main frame, 
which defines a steering axis and is configured to support a front wheel for rotation about the 
steering axis. A chain stay member is pivotally supported relative to the main frame at a first 
pivot axis. A link member is pivotally supported by the main frame at a second pivot axis. A 
seat stay member is pivotally supported by the chain stay member at a third pivot axis and by 
the link member at a fourth pivot axis. A shock support member is fixed for angular 
displacement with the chain stay member and defines a derailleur-mount portion configured 
to support a front derailleur in an operable position relative to a pedal crank assembly carried 
by said main frame. A shock absorber is pivotally supported by the shock support member at 
a fifth pivot axis and by the main frame at a sixth pivot axis. 

[0011] A preferred embodiment involves a bicycle having a front wheel, a rear 
wheel and a main frame. The main frame defines a steering axis and is configured to support 
the front wheel for rotation about the steering axis. The bicycle also includes an articulating 
frame configured to support the rear wheel relative to the main frame. The articulating frame 
includes a chain stay member and a shock support member. The chain stay member is 
pivotally supported relative to the main frame and the shock support member is fixed for 
angular displacement with the chain stay member. A shock absorber has a first end pivotally 
supported at a first axis by the shock support member and a second end pivotally supported at 
a second axis by the main frame. The first axis is positioned above the second axis such that 
a longitudinal axis of the shock absorber slopes downwardly from the first end to the second 
end. 

Brief Description of the Drawings 

[0012] These and other features, aspects and advantages of the present invention 
are described below with reference to drawings of preferred embodiments, that are intended 
to illustrate, but not to limit, the present invention. The drawings contain five figures. 

[0013] Figure 1 is a side elevational view of an off-road bicycle, or mountain 
bike, incorporating a bicycle frame having certain features, aspects and advantages of the 
present invention. 

[0014] Figure 2 is a side elevational view of the bicycle frame of Figure 1 with 
certain components of the bicycle removed for the purpose of clarity. 
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[0015] Figure 3 is a schematic illustration of the bicycle frame of Figure 1. 
[0016] Figure 4 is a schematic illustration of a modification of the bicycle frame 
of Figure 1. 

[0017] Figure 5 is a schematic illustration of another modification of the bicycle 
frame of Figure 1. 

Detailed Description of the Preferred Embodiments 
[0018] Figure 1 illustrates an off-road bicycle, or mountain bike 10, including a 
preferred rear suspension assembly. The bicycle 10 is described herein with reference to a 
coordinate system wherein a longitudinal axis extends from a forward end to a rearward end 
of the bicycle 10. A vertical, central plane generally bisects the bicycle 10 and contains the 
longitudinal axis. A lateral axis extends normal to the longitudinal axis and lies within a 
horizontal plane. In addition, relative heights are generally expressed as elevations from a 
horizontal surface S upon which the bicycle 10 is supported in an upright position. Similarly, 
relative forward and rearward positions are expressed as distances from a vertical axis, which 
is normal to the horizontal surface S. The above-described coordinate system is provided for 
the convenience of describing the embodiment illustrated in Figures 1-5, and is not intended 
to limit the scope of the present invention unless expressly indicated. 

[0019] The bicycle 10 includes a frame assembly 12 comprised of a main frame 
14 and an articulating frame, or sub-frame 16, pivotally supported relative to the main frame 
14. The bicycle 10 also includes a front wheel 18 carried by a front suspension assembly, or 
suspension fork 20. A steerer tube (not shown) is journaled for rotation about a steering axis 
A s defined by the main frame 14. A handlebar assembly 22 is connected to an upper end of 
the suspension fork 20 and is operable to permit a rider of the bicycle 10 to rotate the front 
wheel 18 about the steering axis As. 

[0020] A rear wheel 24 of the bicycle 10 is carried by the subframe 16. A shock 
absorber 26 is pivotally connected to both the main frame 14 and the subframe 16 to provide 
resistance to articulating motion of the subframe 16 relative to the main frame 14 and, thus, 
provide resistance to the suspension travel of the rear wheel 24. A seat assembly 28 is 
supported above the bicycle frame 12 at a position behind the handlebar assembly 22 and 
provides support for a rider of the bicycle 10. 
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[0021] A pedal crank assembly 32 is rotatably supported by the bicycle frame 12 
and drives a multi-speed chain drive arrangement 34. The multi-speed chain drive 
arrangement 34 preferably includes a plurality of sprockets, or chain rings 36, rotatably 
connected to the pedal crank 32. Typically, three chain rings 36 of varying size are mounted 
to the pedal crank 32. The chain drive arrangement 34 also includes a plurality of sprockets, 
or cogs 38, drivingly coupled to the rear wheel 24. A drive chain 40 drivingly interconnects a 
selected chain ring 36 with a selected cog 38 to transfer torque from the pedal crank assembly 
32 to the rear wheel 24. Preferably, front and rear derailleurs 42, 44 are supported by the 
bicycle frame 12 and are configured to move the drive chain 40 to a selected one of the chain 
rings 36 and rear cogs 38, respectively. 

[0022] The bicycle 10 also includes front and rear brake systems 46, 48 for 
slowing and stopping the bicycle 10. Although the illustrated brakes 46, 48 are disc-type 
brakes, other suitable brake systems may also be used, such as rim-type brakes for example. 
Rider controls (not shown) are typically provided on the handlebar assembly 22 and are 
operable to control shifting of the front and rear derailleurs 42, 44 and the front and rear 
brake systems 46, 48. 

[0023] With reference to Figure 2, the bicycle frame 12 and rear shock absorber 
26 are illustrated with the remaining components of the bicycle 10 removed for clarity. As 
described above, preferably, the bicycle frame 12 is primarily comprised of a main frame 14 
and an articulating frame, or subframe 16. The main frame 14 includes a head tube 50 which 
defines the steering axis As of the bicycle frame 12. Desirably, the steering axis As is canted 
rearwardly from a vertical axis. The head tube 50 is configured to rotatably support the front 
suspension 20 and, thus, the front wheel 18 of the bicycle 10. 

[0024] A top tube 52 and a down tube 54 extend in a rearward direction from the 
head tube 50 and diverge from one another when moving toward their rearward ends. A 
bottom bracket support member 56 extends between the rearward ends of the top tube 52 and 
the down tube 54 and together therewith defines a generally triangular shape. The bottom 
bracket support member 56 includes a bottom bracket shell 58, which supports the pedal 
crank assembly 32 (Figure 1) for rotation about a crank axis Ac. 
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[0025] A seat tube 60 extends in an upward direction from a rearward end of the 
top tube 52 and, preferably, is canted rearwardly from a vertical axis. The seat tube 60 
supports the seat assembly 28 shown in Figure 1. Desirably, a gusset 62 extends from a 
forward side of the seat tube 60 to an upper side of the top tube 52 to provide additional 
strength to the seat tube 60. 

[0026] Preferably, the main frame 14 is constructed of individual components, as 
described above, which are fabricated from a metal material, such as aluminum or steel, and 
welded together. Desirably, the bottom bracket support member 56 is created from a metal 
material by a forging process and, thus, benefits from the strength and durability advantages 
that inherently result from the forging process. Preferably, the articulating frame 16 and the 
shock absorber 26 are directly supported by the bottom bracket support member 56, as is 
described in greater detail below. 

[0027] However, in alternative embodiment, the main frame 14 may be 
constructed in a more conventional fashion wherein the forged bottom bracket support 
member 56 is omitted and the articulating frame 16 and shock absorber 26 may be pivotally 
connected to the welded-up tubes comprising the main frame 14. Further, other suitable 
constructions of the main frame 14, including non-triangular constructions, may also be used, 
such as a monocoque construction, for example. In addition, alternative materials such as 
composites may also be used in whole or in part to construct the main frame 14, as will 
readily be appreciated by one of skill in the art. The illustrated embodiment is preferred, 
however, for at least the reasons discussed herein. 

[0028] As described above, the illustrated bicycle frame 10 includes a shock 
absorber 26 operably positioned between the main frame 14 and the subframe 16. Desirably, 
the shock absorber 26 is configured to provide both a spring force and a damping force in 
response to relative movement between the subframe 16 and the main frame 14, as is known 
in the art. The spring force is related to the relative position between the subframe 16 and the 
main frame 14 while the damping force is related to the relative speed of movement between 
the subframe 16 and the main frame 14. 

[0029] Although the illustrated shock absorber 26 incorporates a coil type spring 
64, other suitable suspension springs, such as air springs, for example, may also be used. 
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Preferably, the damping system comprises a piston movable within a fluid cylinder of the 
shock absorber 26. Desirably, the piston forces hydraulic fluid within the fluid chamber 
through one or more restrictive flow paths to generate a damping force when the shock 
absorber 26 is both extending and compressing, as is known in the art. In addition, other 
types of damping arrangements, such as inertia activated and position sensitive arrangements, 
may also be used, as well be readily understood by one of skilled in the art. 

[0030] As described above, the subframe 16 is configured to support the rear 
wheel 24 (Figure 1) for a movement throughout a suspension travel path relative to the main 
frame 14 from a relaxed position, substantially as illustrated in Figure 2, to a compressed 
position, wherein the subframe 16 is pivoted in an upward direction relative to the main 
frame 14. Preferably, the subframe 16 is a multiple linkage assembly. That is, preferably, the 
subframe 16 includes a plurality of linkage members pivotally interconnected with one 
another. However, in alternative arrangements, a single link member may carry the rear 
wheel 24 for movement in a simple, arcuate suspension travel path relative to the main frame 
14. 

[003 1J In the illustrated arrangement, the subframe 16 includes a chain stay 
member 70 having a forward end 70a pivotally connected to the main frame 14 for rotation 
about a pivot axis 72a. Preferably, the chain stay member 70 includes a pair of laterally- 
space arms that extend in a rearward direction from the forward end 70a and straddle the rear 
wheel 24 (Figure 1). However, in an alternative arrangement, the chain stay member 70 may 
comprise a single arm positioned on one side of the rear wheel 24. Desirably, the chain stay 
member 70 is connected directly to the main frame 14. However, alternatively, the chain stay 
member 70 may be connected to the main frame 14 indirectly, such as through an additional 
link member, for example. 

[0032] A link member, or lever arm 74, is pivotally connected at a forward end 
74a to the main frame 14 for a pivotal motion about a pivot axis 72b. Desirably, the pivot 
axis 72b is spaced above the pivot axis 72a and, preferably, is positioned proximate a 
junction between the seat tube 60 and the top tube 52. In the illustrated embodiment, a 
forward end 74a of the link member 74 includes a pair of arm portions straddling the seat 
tube 60. 
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[0033] A seat stay member 76 is pivotally supported at an upper end 76a by a 
rearward end 74b of the link member 74 for pivotal movement about a pivot axis 72c. A 
lower end 76b of the seat stay member 76 is pivotally supported at a pivot axis 72d defined 
by a rearward end 70b of the chain stay member 70. Preferably, the seat stay member 76 
includes a pair of laterally-spaced arms straddling the rear wheel 24 (Figure 1) and 
interconnected by a bridge 78 at the upper end 76a of the seat stay member 76. 

[0034] A shock support member 80 is fixed for rotation with the chain stay 
member 70. Thus, any given point on the shock support member 80 rotates through the same 
angular displacement about the pivot axis 72a as any point on the chain stay member 70. 
Preferably, the shock support member 80 includes a forward arm 82 and a rearward arm 84. 
Desirably, the forward arm 82 extends in an upward, and slightly rearward, direction from a 
forward end 70a of the chain stay member while the rearward arm 84 extends in an upward 
and forward direction from a rearward end 70b of the chain stay member 70. The forward 
and rearward arms 82, 84 are joined at their upper ends such that the forward arm 82, the 
rearward arm 84 and chain stay member 70 form a generally triangular shape when viewed 
from a side of the bicycle frame 12. Such a triangular arrangement provides a shock support 
member 80 having an advantageously high strength to weight ratio. However, other suitable 
arrangements of the shock support member may also be used, such as a single arm, with or 
without additional supports, such as gussets, for example. 

[0035] Preferably, the rearward arm member 84 includes a pair of laterally-spaced 
arm portions configured to straddle the rear wheel 24 (Figure 1) and being interconnected at 
their upper ends. Preferably, the forward arm 82 is positioned in front of and generally in the 
same plane with the rear wheel 24. 

[0036] Desirably, a front end 26a of the shock absorber 26 is pivotally connected 
to the main frame 14 and, more specifically, to the bottom bracket support member 56 for 
rotation about a pivot axis 86. A rearward end 26b of the shock absorber is pivotally 
connected to the shock support member 80 near a junction of the forward arm 82 and the 
rearward arm 84 for rotation about a pivot axis 88. Advantageously, the illustrated shock 
support member 80 positions an rearward end 26b of the shock absorber 26 at a relative 
position configured to accommodate the rear wheel 24 without requiring an increase in the 
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overall length of the frame. Preferably, the pivot axis 88 of the rearward end 26a of the shock 
absorber 26 is spaced from the hub axis Ah a radial distance of at least about 26 inches in 
order to accommodate a rear wheel 24 of a typical diameter. However, the positioning of the 
pivot axis 88 may also be configured to accept larger wheels. Furthermore, in order to 
accommodate a shock absorber 26 of a desired length, preferably, the pivot axis 88 is 
positioned a radial distance from the crank axis Ac of between about 6 and 10 inches and, 
more preferably, about 8 inches. 

[0037] In one typical prior art arrangement, the shock absorber 26 is connected to 
the link member 74 and extends forwardly and upwardly to the main frame 14. In another 
prior art arrangement, the shock absorber 26 is situated in a substantially vertical orientation 
in front of the seat tube 60. However, in the presently illustrated arrangement, the forward 
end 26a of the shock absorber is positioned relatively lower than the rearward end 26b of the 
shock absorber. Furthermore, the rearward end 26b of the shock absorber 26 is supported by 
the shock support member 80 at a position below the link member 74. Thus, the shock 
absorber 26 is mounted at a significantly lower position within the bicycle frame 12 than in 
the prior art arrangements. Accordingly, the illustrated arrangement provides a significantly 
lower center of gravity of the bicycle frame 12 than prior art arrangements, which improves 
handling characteristics of the associated bicycle 10. 

[0038] As described above, the forward end 26a of the shock absorber 26 is 
positioned relatively lower than the rearward end 26b. Thus, the pivot axis 86 is positioned 
relatively lower than the pivot axis 88. Thus, a longitudinal axis of the shock absorber 26 is 
canted in a downward direction when moving from the rearward end 26b toward the forward 
end 26a of the shock absorber 26. In addition, preferably, the pivot axis 86 and the pivot axis 
88 straddle the crank axis Ac. That is, the forward end 26a and forward pivot axis 86 of the 
shock absorber 26 are positioned forwardly of the crank axis Ac while a rearward end 26b 
and a rearward pivot axis 88 of the shock absorber 26 are positioned rearwardly of the crank 
axis Ac. Preferably, the forward pivot axis 86 of the shock absorber 26 is positioned between 
about 4 and 12 inches from the crank axis Ac and, more preferably, between about 5 and 7 
inches from the crank axis Ac. 
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[0039] Accordingly, with such a construction, a relatively long shock absorber 26 
may be accommodated in a relatively low position without resulting in a lengthening of the 
bicycle frame 12. In a long travel bicycle frame, it is desirable to provide a shock absorber of 
a relatively increased length in order to retain a desirable ratio between movement of the rear 
wheel and corresponding movement (i.e., compression or rebound movement) of the shock 
absorber. If the ratio of wheel movement to shock absorber movement is increased, the force 
transmitted to the shock absorber is increased, which must be offset by higher spring and 
damping rates of the shock absorber. The higher spring and damping rates result in a 
reduction in the ride characteristics of the shock absorber. Thus, the illustrated rear 
suspension assembly is capable of accommodating a suitably-sized shock absorber 26 in 
order to maintain a desirable ratio between movement of the rear wheel 24 and movement of 
the shock absorber 26. 

[0040] In addition, the illustrated bicycle frame 12 is arranged to achieve the 
above-described objects without precluding the use of a front derailleur 42 (Figure 1). The 
use of a front derailleur 42 has long been a problem with bicycles having a relatively large 
amount of rear wheel travel due to either the position of the swingarm pivot, in a single pivot 
arrangement, or due to interference with the chain stay member 70 and/or shock absorber 26 
in multi-pivot arrangements. 

[0041] In the illustrated bicycle frame 12, the pivot axis 72a between the chain 
stay member 70 and shock support member 80 and the main frame 14 is positioned in a 
relative close proximity to the crank axis Ac. Desirably, the pivot axis 72a is positioned 
within a radial distance of the crank axis A c of less than about 3 inches and, more desirably, 
of less than about 2 inches. Furthermore, the forward arm 82 of the shock support member 
80 defines a derailleur mount portion 90 configured to accept the front derailleur 42 (Figure 
1). Thus, the front derailleur 42 is fixed for movement with the subframe 16 and more 
specifically with the chain stay member 70 and shock support member 80. 

[0042] Because the pivot axis 72a, about which the shock support member 80 
pivots is positioned in relatively close proximity to the crank axis Ac, the front derailleur 42 
remains in an operable position relative to the chain rings 36 of the pedal crank assembly 32 
(Figure 1) throughout the suspension travel of the subframe 16. Furthermore, common front 
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derailleurs 42 are configured to be positioned in an upper, rearward position relative to the 
chain rings 36, as illustrated in Figure L Advantageously, because the pivot axis 72a is 
positioned to a rearward side of the crank axis Ac, the front derailleur 42 remains closer to 
the chain rings 36 than if the swing arm pivot were to be located in front of the crank axis Ac, 
as is common in long travel single pivot bicycle frames. 

[0043] Preferably, the pivot axes 72a and 72b along with the shock pivot axis 86 
are all defined by the bottom bracket support member 56. As described above, desirably the 
bottom bracket support member 56 is constructed of a monolithic, forged piece of material. 
Accordingly, the bottom bracket support member 56 may take on a more complex structure 
than the typical welded together tubes of a conventional bicycle frame. Advantageously, the 
monolithic bottom bracket support member 56 can be configured to handle the specific loads 
placed on the main frame 14 by the subframe 16 with a minimum of material, thereby 
resulting in a wider overall weight of the bicycle frame 12. In addition, due to the high 
strength of the bottom bracket support member 56, the seat tube 60, top tube 52 and down 
tube 54 do not have to support the loads placed on the main frame 14 by the subframe 16 and, 
therefore, can be lighter in weight. 

[0044] Preferably, the seat stay member 76 supports the rear wheel 24 (Figure 1) 
for rotation about a hub axis A H and, preferably, the hub axis A H is positioned above the 
pivot axis 72d defined by the lower end 76b of the seat stay member 76 and the rearward end 
of the chain stay member. Accordingly, the suspension path of the hub axis Ah is determined 
primarily by the relative lengths and angles of the link member 74 and the seat stay member 
76. Desirably, the hub axis Ah moves through a generally vertical wheel path in order to 
inhibit pedal forces or braking forces from influencing movement of the rear wheel 24 
throughout the suspension travel path. However, in alternative arrangements, the hub axis 
Ah may move through a more complex, curvilinear wheel path. As described above, the 
illustrated bicycle frame 12 is well adapted to provide a relatively large amount of rear wheel 
24 suspension travel. Preferably, the frame 12 provides at least about 6 inches of vertical 
movement of the hub axis Ah relative to the main frame 14 and, more specifically, relative to 
the surface S upon which the bicycle 10 is being ridden. More preferably, the hub axis Ah is 
configured for at least about 8 inches of vertical movement. As will be readily appreciated by 
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one of skill in the art, the movement of the hub axis Ah is dependent on the overall position 
of the bicycle 10 and, therefore, may not necessarily be vertical. Herein, the term "vertical" is 
used in reference to the position of the bicycle 10 illustrated in Figure 1. The "vertical" 
movement of the hub axis A H may also be described as movement substantially normal to the 
surface S. 

[0045] Furthermore, in the illustrated bicycle frame 12, the rear shock absorber 26 
is actuated by the shock support member 80, which is fixed for rotation with the chain stay 
member 70. Thus, an existing, relatively long lever arm (i.e., the chain stay member 70) is 
utilized to actuate the shock absorber 26 and, therefore, primarily influences the rate of 
progression of the leverage, or mechanical advantage, that the lever arm (chain stay member 
70) has in acting on the rear shock absorber 26. Thus, with the preferred arrangement 
illustrated herein, leverage ratio on the shock absorber 26 is determined primarily by the 
chain stay member 70 (through the shock support member 80) while the wheel path is 
primarily determined by the link member 74 and the seat stay 76. Accordingly, each of the 
leverage ratio and the wheel path characteristics may be optimized. 

[0046] Figure 3 is a schematic illustration of the bicycle frame 12 of Figures 1 and 
2. Figure 3 presents a simplified illustration of the members 70, 74, 76, 80 of the subframe 
16 in order to enable a comparison with additional preferred embodiments. Preferably,, as 
described above, the hub axis Ah is defined by the seat stay member 76, which is supported 
relative to the main frame 14 by the link member 74 and the chain stay member 70. In 
addition, preferably, the shock support member 80 supports the shock absorber 26, along 
with the main frame 14, such that the longitudinal axis A r of the shock absorber 26 defines an 
angle 0 of between about 0 degrees and 45 degrees relative to the surface S upon which the 
bicycle 10 (Figure 1) rests. More preferably, the angle 0 is between about 15 and 25 degrees 
and, most preferably, is about 20 degrees. As described above, such an arrangement permits 
the accommodation of a shock absorber 26 of a desirable length and lowers the center of 
gravity of the frame 12, without increasing the overall length of the frame 12. 

[0047] Figure 4 illustrates a modification of the bicycle frame 12 of Figures 1 
through 3 and is generally referred to by the reference numeral 12'. The bicycle frame 12' is 
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similar to the bicycle frame 12 of Figures 1 through 3 and, therefore, like reference numerals 
will be used to indicate like components, except that a prime (') has been added. 

[0048] The bicycle frame 12' is an operable, although less preferred, construction 
having a main frame 14' and a subframe 16'. The main frame 14', preferably, is substantially 
similar to the main frame 14 of Figures 1 through 3. The subframe 16' is similar to the 
subframe 16 of Figures 1 through 3 with the exception that the hub axis A H and, thus, the rear 
wheel are carried by the chain stay member 70', instead of the seat stay member 76'. As a 
result, the hub axis A H moves in a simple arcuate path about the chain stay pivot 72a. Such a 
construction is less effective at isolating pedal forces and braking forces from influencing 
movement of the subframe 16' relative to the main frame 14'. 

[0049] Figure 5 illustrates yet another modification of the bicycle frame 12 of 
Figures 1 through 3 and is generally referred to by the reference numeral 12". The bicycle 
frame 12" is similar to the bicycle frame 12 of Figures 1 through 3 and, therefore, like 
reference numerals are used to indicate like components, except that a double prime (") has 
been added. 

[0050] The bicycle frame 12" also includes a main frame 14", preferably 
constructed in a manner similar to the main frame 14, and a subframe 16" supported for 
movement relative to the main frame 14". The subframe 16" includes a shock support 
member 80" is fixed for movement with the chain stay member 70", as in the frame 12 of 
Figures 1-3. However, the chain stay member 70" is elongated and connected to the seat stay 
member 76" at a position above the hub axis A H . As in the frame 12 of Figures 1-3, the 
shock absorber 26" is actuated by the shock support member 80", which is fixed to the chain 
stay member 70" and the hub axis A H is defined by the seat stay member 76". 

[0051] Although the present invention has been disclosed in the context of several 
preferred embodiments, it will be understood by those of skilled in the art that the scope of 
the present invention extends beyond the specifically disclosed embodiments to alternative 
embodiments and/or uses of the invention and obvious modifications and equivalents thereof. 
Accordingly, the invention is intended to be defined solely by the appended claims. 
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